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S U M M A R Y
In  th i s  t hes i s  t he  use  o f  ca ta l y t i c  asymmet r i c  syn thes i s  t o  p repa re
o p t i c a l l y  a c t i v e  e p o x y  k e t o n e s  i s  d e s c r i b e d .  T h i s  m e a n s  t h a t  t h e  a u x i l i a r y
c h i r a l i t y ,  n e c e s s a r y  t o  o b t a i n  a n  o p t i c a l l y  a c t i v e  p r o d u c t ,  í s  a d d e d  i n  a
c a t a l y t i c  q u a n t i t y .  I n  p r i n c i p l e  t h i s  i s  a  v e r y  e f f i c i e n t  w a y  t o  m a k e  o p -
t i  ca1  1y  ac t i  ve  compounds .
In  chap te r  1  a  gene ra l  i n t roduc t i on  i s  g i ven  to  asymmet r i c  syn thes i s ;
t he  phase  t rans fe r  reac t i on  and  a  number  o f  epox ida t i on  me thods  a re  d i scussed .
In  chap te r  2  asymmet r i c  phase  t rans fe r  epox ida t i on  i s  t r ea ted  i n  de ta i l .
T h i s  c h a p t e r  i s  m a i n l y  b a s e d  o n  t h e  a s y m m e t r i c  e p o x i d a t i o n  o f  c h a l c o n e  1 ,  a s




as  ca ta l ys t s  i n  phase  t rans fe r  reac t i ons ,  a re  rep laced  i n  ou r  wo rk  by  op t i -
c a l 1 y  a c t i v e  a m m o n i u m  s a l t s ,  c h i e f l y  s a l t s  o f  q u i n i n e .  I n ' t h i s  m a n n e r  o p t i -
ca11y  ac t i ve  epoxy  ke tones  a re  ob ta ined .  The  enan t i omer i c  excess  (e .e . )  o f
cha l cone  pox ide  2  i s  abou t  35  % fo r  op t ima l  reac t i on  cond j t i ons .  l . ^ l hen  e i t he r
o r  bo th  o f  t he  pheny l  r i ngs  i n  t he  cha l cone  I  ca r r y  subs t i t uen ts ,  ch i ra l l y
c a t a l y z e d  e p o x i d a t i o n  a g a i n . l e a d s  t o  c h i r a l  e p o x y  k e t o n e s .  A  m a x i m u m  e . e .  o f
55  % was  ob ta ined  w i th  epox ide  3  unde r  t he  mos t  f avou rab le  reac t i on  cond i -
t i  ons .
The  r ' n f l uence  o f  changes  i n  so l ven t ,  t empera tu re ,  base  and  ca ta l ys t  on
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t he  deg ree  o f  asymmet r i c  i nduc t i on  unde r  t he  phase  t rans fe r  cond i t i ons  has
been  i nves t i ga ted  i n  de ta i l  and  a  number  o f  subs t ra tes  have  been  epox id i zed .
In  add i t i on  t he  de te rm ina t i on  o f  t he  abso lu te  con f i qu ra t i on  o f  cha l cone
e p o x i d e  i s  d i s c u s s e d  i n  c h a p t e r  2 .
I n  chap te r  3  a  new me thod  i s  desc r i bed  to  make  op t i ca l l y  ac t i ve  epoxy
k e t o n e s .  T h i s  e p o x i d a t i o n  i s  c a r r i e d  o u t  i n  a n  a p o l a r  s o l v e n t  ( f o r  e x a m p l e
t o l u e n e )  a n d  t h e  e p o x i d i z i n g  r e a g e n t  i s  t - b u t y 1  h y d r o p e r o x i d e ;  a  c a t a l y t i c
quan t i t y  o f  base  and  ch i ra l  ca ta l ys t  i s  added .  The  ch i ra l  ca ta l ys t  i s  an  op -
t i ca l l y  ac t i ve  ammon" ium sa l t .  Th i s  reac t i on  has  been  tho rough l y  i nves t i ga ted ,





i n  o rde r  t o  ob ta in  t he  cond i t i ons  f o r  an  op t ima l  asymmet r i c  i nduc t j on ,
t h e  r e a c t i o n  c o n d i t i o n s  h a v e  b e e n  v a r i e d  e x t e n s i v e l y .  T h e  h i g h e s t  e . e .  o b -
ta ined  fo r  epoxycyc lohexanone  5  i s  31  % unde r  t he  reac t i on  cond i t i ons  men-
t j o n e d  i n  s c h e m e  2 ,  a t  0 0 C  a n d  w i t h  N , N - d i b e n z y l e p h e d r i n i u m  b r o m i d e  a s  c h i r a l
ca ta l ys t .  A  number  o f  s ,B -unsa tu ra ted  ke tones  have  been  epox id i zed  and ,  whe re
p o s s i b l e ,  t h e i r  e . e .  h a s  b e e n  d e t e r m i n e d .
In  add i t i on  t o  t he  s tudy  o f  t he  epox ida t i on ,  t he  de te rm ina t i on  o f  t he








has  been  desc r i bed  j n  chap te r  3 .
I n  chap te r  4  a  t heo re t i ca . l  t r ea tmen t  o f  t he  c ' i r cu . l a r  d i ch ro i sm o f  a
few  epoxy  ke tones  i s  g i ven .  The  abso lu te  con f i gu ra t i on  o f  epoxycyc lohexanone
was  de te rm ined  i n  chap te r  3 .  The  enan t i omer  w i t h  t he  nega t i ve  ro ta t i on  has
the  2S ,3S  con f j gu ra t i on .  I n  chap te r  4  t he  con fo rma t i on  o f  a  f ew  epoxy  ke tones
i s  de te rm ined .  W i th  t he  a id  o f  t hese  two  da ta  t he  c i r cu la r  d i ch ro i sm spec -
t rum o f  epoxycyc lohexanone  can  be  exp la ined .
In  o rde r  t o  ob ta in  a  be t te r  i ns igh t  i n to  t he  de ta i l ed  mechan i sm o f these
asymmet r i c  epox ida t i ons  and  i n  o rde r  t o  be  ab le  t o  p red i c t  t he  abso ' l u te  con -
f i g u r a t i o n  o f  t h e  p r o d u c t ,  s p a c e f i l l i n g  m o l e c u l a r  m o d e l s  w e r e  u s e d  a s  d e -
s c r i b e d  i n  c h a p t e r  5 .  W i t h i n  t h e  l i m i t a t i o n s  o f  s u c h  m o d e l s  a n  a d e q u a t e
mechan i sm and  reasonab le  con fo rma t i ons  and  con f i qu ra t i ons  o f  t he  t r ans i t i on
s ta tes  can  be  p roposed .
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